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SPECIFICATION 

1. Title of the Device: 

LIQUID CRYSTAL DISPLAY DEVICE 

2. Claims 

(1) A liquid crystal display device, comprising: two 
insulating substrates where a display electrode and a counter 
electrode are disposed opposite to each other; a lead electrode 
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conducting with the respective electrodes and drawn out to the 
end part of at least one insulating substrate; a lead fitting 
connected to the lead electrode; a conductive agent provided 
between the lead electrode and the lead fitting; a mold agent 
wrapping the lead fitting, conductive agent and the end part 
of the substrate; and liquid crystal sealed between both 
insulating substrates , wherein the conductive agent is a mixture 
of an organic adhesive and conductive particles, and has 
elasticity* 

(2) The liquid crystal display device according to claim 
1, wherein the organic adhesive is not compatible with the mold 
agent. 

(3) The liquid crystal display device according to claim 
1 or 2, wherein the mold agent is mainly composed of an epoxy 
adhesive, and the organic adhesive is mainly composed of a 
silicone adhesive. 

3. Detailed Description of the Invention 

This invention relates to a liquid crystal display device 
and particularly to a lead fitting for an external connecting 
terminal connected to an electrode, and it is an object of the 
invention to keep a favorable state without causing a defect 
in connection even in a long-time use and prevent deterioration 
of characteristics of the display device. 

- Fig . 1 shows an example of a liquid crystal display device . 
insulating substrates 1, 2 where a display electrode and a 
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counter electrode are formed respectively are disposed opposite 
to each other, and liquid crystal is sealed (not shown) between 
the upper and lower insulating substrates spaced from each other 
as designated by a spacer • The respective electrodes on the 
substrate are drawn out to the end part of at least one insulating 
substrate by a lead electrode, and from the lead electrode, 
a lead fitting 3 of an external connecting terminal for 
connection with an external circuit is electrically and 
mechanically connected. When voltage is applied through the 
lead fitting to the lead electrode, the voltage is applied 
between both electrodes to vary electro-optical property of 
liquid crystal so that a desired display pattern is obtained. 

Fig. 2 shows the condition of mounting the lead fitting 
of this type. That is, the lead fitting 3 has the head part 
formed like a U-shape to be connected to the lead electrode 
4 on the end part of the substrate 2, thereby clamping the end 
part of the insulating substrate to be connected to each other. 
Further, for the purpose of supplementing electrical 
conductivity of the lead electrode and the lead fitting, a 
conductive agent such as silver-contained epoxy adhesive 5 is 
used. In order to improve connection and fixing of the lead 
fitting 3 to the end part of the substrate, mechanical adhesion 
is increased, and in order to protect a lead fitting connecting 
part as an electric connecting part from an external atmosphere, 
it is molded with a mold agent 6 such as epoxy resin. 



When the liquid crystal display device is thus formed, 
fixing of the lead fitting is favorable and electric connection 
is good. When it is molded with the mold agent to fix the lead 
fitting, however, the spring property of the connecting part 
at the tip of the lead fitting is lost. When the display device 
is used and then a long period of time elapses, the mold agent 
expands, and especially when moisture is adsorbed from an 
external atmosphere to the mold agent, the mold agent is swollen 
to move the lead fitting. The mold agent expands in the direction 
of the arrow in Fig. 3, for example, so the lead fitting is 
deteriorated in connection to the lead electrode, to cause 
imperfect electric connection. Although the conductive agent 
has been used in order to compensate for such defect, the 
conventional one is gradually solidified with the passage of 
time after application and becomes plastic . Consequently, the 
defect is not caused at the start in the above swelling of the 
mold agent, but with the passage of time, the conductive agent, 
as shown in Fig . 4 , comes off or cracks so that connecting failure 
between the lead electrode and the lead fitting is frequently 
caused* 

The invention has been made in the light of such 
circumstances and it provides a liquid crystal display device 
in which an external connecting terminal keeps favorable 
connection with a substrate as designated not to deteriorate 
characteristics even if a mold agent is swollen after the lapse 
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of long time. 

An embodiment of the invention will now be described with 
reference to the attached drawings. As shown in Fig. 5, a 
conductive agent 11 made by mixing a silicone adhesive as a 
binder with carbon is applied to a part of a substrate 2 to 
which a lead fitting of a lead electrode 4 is connected, then 
the lead fitting 3 is mounted, and further molded, covering 
it with a mold agent formed of an epoxy adhesive 12. The 
conductive agent 11 is rubber-like and has elasticity, and it 
is neither solidified with the passage of time nor compatible 
with the mold agent 12. Accordingly, even if the mold agent 
is swollen so that the lead fitting is moved to separate from 
the substrate in a long-time use, the mold agent flows following 
the movement to gradually enter between the lead* fitting and 
the lead electrode to prevent electric connection failure 
between the lead fitting and the lead electrode. 

The conductive agent thus interposed between the lead 
fitting and the lead electrode is a mixture. of conductive 
particles such as carbon and an organic adhesive such as a 
silicone adhesive, and has elasticity. The organic adhesive 
is not compatible with the mold agent, so that the contact failure 
between the lead fitting and the lead electrode, which has been 
caused with the pas sage of time , can be prevented in the invention . 
Accordingly, although it has been frequent in the conventional 
liquid crystal display device that the lead fitting is perfectly 
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fixed when the device is formed, but with the passage of time, 
the connection failure between the lead fitting and the lead 
electrode is caused, the occurrence of such defect can be 
prevented, deterioration of characteristics can be prevented, 
and a favorable display pattern as designated can be always 
obtained in the invention. 

Even if a mold agent formed of an acrylic adhesive is 
used as a mold agent as well as the above, this is not compatible 
with the above conductive agent , so that even if the mold agent 
is swollen, the electric connection failure between the lead 
fitting and the lead electrode can be prevented . It goes without 
saying that the similar effect can be produced by using not 
only the above conductive agent and mold agent but also suitable 
ones according to the gist of the invention, and the thus obtained 
display device is useful to the industries . 
4 . Brief Description of the Drawings 

Fig. 1 is a perspective view of a liquid crystal display 

device; 

Fig- 2 is a sectional view showing a connecting part of 
a lead fitting of a liquid crystal display device; 

Fig. 3 is a schematic diagram showing the swelling state 

of a mold agent; 

Figs. 4A and 4B are schematic diagrams showing the 
defective state of a conductive agent; and 

Fig. 5 is a sectional view showing the principal part 
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of one embodiment of the invention. 

2: insulating substrate 3: lead fitting of external 
connecting terminal 4: lead electrode 11: conductive agent 
12: mold agent 
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